Cohesin, a multisubunit protein complex conserved from yeast to humans, plays a major role in sister chromatid cohesion. In Saccharomyces cerevisiae, cohesins bind to chromatin before or during DNA replication and remain bound until the metaphase-anaphase transition. In vertebrate cells, however, most cohesins dissociate from chromatin in early mitosis, long before the onset of anaphase. This is clearly shown in the picture above where two Chinese hamster ovary (CHO) cells, one in interphase (top) and one in metaphase (bottom), are stained with a DNA-binding dye (red) and an antibody against XSA1 (green), a recently identified subunit of vertebrate cohesin complexes (Losada et al., J Cell Biol 2000, 1 15 50 0: :405-416) . The cell-cyclespecific interaction of cohesins with chromatin can be recapitulated in Xenopus egg cell-free extracts.
The picture below shows two examples of Xenopus metaphase chromosomes assembled in vitro. Each shows two sister chromatids tightly paired along their entire length (red). Although most cohesins (~95%) dissociate from chromatin in prophase, a small amount remains on the condensed chromosomes and is located between the paired sister chromatids (green). This population is likely to be part of the 'glue' that holds the sister chromatids together in metaphase. Its dissociation at the onset of anaphase may be driven by separin-mediated cleavage of a cohesin subunit, as has been shown in S. cerevisiae.
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